Scheme S1. Synthesis route of the precursors and derivatives [ALP]= 1 U/mL, [esterase] = 1 U/mL. 
1-OMe-OH, 2-(OMe)2-OH).
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S1. Experiment materials and instruments
S2. Synthesis and characterization of the precursors
We synthesized Fmoc-Tyr(PO3H2)-OH based on previous work for directly use of solid phase peptide synthesis (SPPS). With SPPS, we synthesized 1-OH-OP based on protocols in published paper. 
S3. CMC measurements
A series of precursor/derivative solutions from the concentration of 8 mM to 0.4 µM was prepared in pH 7.4 PBS buffer. After incubating with Rhodamine 6G (5 µM), the λmax was determined by measuring the absorbance from 520 to 540 nm using a Biotek Synergy 4 hybrid multi-mode microplate reader.
S4. TEM sample preparation
We first place 5 µL samples (preparation procedure described in S3) on 400 mesh copper grids coated with continuous thick carbon film (~ 35 nm) which is glowed discharged. Then we washed the grid with ddH2O twice. Finally we stained the sample loaded grid with a large drop of the UA (uranyl acetate) and allow to dry in air.
S5. Static light scattering measurement
We performed static light scattering on using an ALV (Langen, Germany) goniometer and correlator system with a 22 mW HeNe (λ = 633 nm) laser and an avalanche photodiode detector.
We prepared the samples of 1-OMe-OP at the concentration of 20 µM, in pH 7.4 PBS buffer. After addition of 1 U/mL ALP or 1 U/mL CES or both, we incubated the tubes for 24 hours and test the static light scattering at degree of 30°. The resulting intensity ratios are proportional to the amount of aggregates in the samples. 
S7. Enzyme expression profile
We retrieved Affymetrix mRNA expression levels from CCLE database in gctx file format 
1-OMe-OH, 2-(OMe)2-OH).
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